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Bccco»3im(l irawHO-HccieaoBaTc.ibCKiifi iiiictiitvt 
no KpeiLieHHio CKBaacim » oypoBhixf pacTBop»*M 



(54) VCTPOnCTBO HJlfl yCTAHOBKH PACUIMPflEMOro 
XBOCTOBHKA B CKBA/KHHK 

» 



I 

H*o6pere><Ht othochtc* k KperueHwo cnoa* 
jkhh h npejHdiHaHCHO k HcnonwonaiiHio iipx 
H3aiauh» npoHHaae^bix ruiacroa 8 iieotica- 

XCetJHfafX CKB3/KHH3X H peMOHTe OCcaiHWX KO~ 
„10HH. 

H^BecTHo ycTpoftCTBo a.1 a ycraKOBXK pac* 

LUHpfiC.MOrO XBOCTOBHKa 8 CKfl^/KMHe, BK,7K>Va*>- * 

Uitt 3aKpen.icHHyia aepxHcA wacTbio Ha Tpy- 
6ax xm cnvoca ycTpoftcraa a CK&aMffHy no- 
jivjo lUTBHry c nopiuHtw fi jim/kmcA sac™ h 
oxBaTbiaaJouiHH nopwewb itiuHfUp c pacniHpH- 
TeneM. ycraHOBJieHMbiA Ha urratire c ro3M0*c- 

B *to* ycrpoftcra* xboctobhk paauetueH 
Haj uif#iHHjpoM c pacuikpHTcicM, hto b aaa- 

pMHKblX CNTyaUHflX MOMCT OCJtOttHHTb AHKBH- 

Aamno aaapHH K3-3a ocraB*ieKH* a cKaawHae 
MaccHBKoro UH^xiupa. fJ 

. . Hau&xiee &ik3k>u4 k nptjuiaraexouy no 
TexKHvecKoA cvuihoctm h aocrxratMOMy pc- 
3y^bTaTy a&iPeTCH ycrpoficrBo juih ycraHoaKH 

. paCUJHp^CMOro XBOCTOBHKa B CX8a>KHKC» BIOZIO' 

nacuiee npHcoeiHueuHuft k KOuiOHNe Tpy6 um- 20 
a 'nap h pajMcmeHHufi a cro ikuiocth nopmenb 
co ojtokom 0 aepxHefi nacTK h paciUHpHTeneM 
co urraitToA — a hh*hch qactn [2J. 



HeaocTaTKOM HiBccTHoro ycTpoflctB* KB" 

.15ICTCM C.IOXHOCTb TeXHaiOrHM 3aKpen.lCHHfl 
XBOCTOBHKa, MTO CBH3HHO C Htt>6xo^HMOCrblO 
CO)AaHMH O Tpy6aX H36biTOUMOrO A3BJTCHHB 

(120—150 Krc/c**) onfl pacuiHpetfHH xbocto- 
bhkb, «ito noabiiuacT onacuocTb pa6oT m rpe- 
6yer Hcnon^joBflHwc Ha3e>iHoro mctohkmkb jias- 
jiqhhh (ucM^nTHpoaoHHoro arperaTa h-ih 6ypo- 
ooro Hacoca). 

Ucib H3o6pereHHA — ynpomcHHC rexHaio* 
rHH aaKpcn^eHHM xaocroaHKa. 

c>Ta uca* jocTKraeTCflf tc*. mto uh^imkap 
BwncwMeH c Kanaka mm jmn coo6wchh« noa- 
nop ui Me bo A no^iocTH c 33Tpy6HbJM npocrpaM- 
ct&om, a wopweHb cHa6^ccH'MexaBM3iiOM jut* 
4)KKcauKK ero b uuAanjipe, BbinaiHeHKOM a bh- 
jie nojinpy>KHHeHHoro b occbom HanpaB^eHww 
uiTOKa c paana-ibHo uoashmhumh tuapaMM. 
pa3MetueHHbiMM a Ko^bueaux npoTOMKax nopm- 

HH H UHJIHHzpa, • * > 

Ha xepTeace M3o6pa^cM <X5uimm bha ycTpofl- 
CTBa B pa3pe3C ncpe,i na«ia.ioM zaKptiJAtHH* 

XBOCTOBHKa. r 

yCTpO*CTB0 BMIOqaeT UK^HMiip I C Ka«a- 
JIBMM J H 3 H liopuieilb 4 C nO^npyjKH HCHHbIM 

uitokom o. imanrm 6 m pacr km pmtc^cm 7 
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^LUuHMjp 1 8 NKttHCft 4aCTH BhlllO.IHGH C KOlb- 
^ROA /lipOTOMKOfi 8 Ita BHVTpCHMCfl MOSOpXKOC- 
' HOp LLlCH b 4 HMCCT paAHa.1UHO nOJBM*HJtt 

' ;$afip$Htp uiapy 9, uaaHUOiteftcr- 
SiMeioft nporoHKOH 8 luwiiitupi? 1 
VUnaiffeHMbtM c xaibuVsoAKa- 
bkoAJIO m »wcTynoM 11. Kbhoj 3 BbinaiReH 
H^criia I2, r a pacimipiirc.u 7 cHaflttCH 
MH0i;(i3. \ ■ . 

Aleju^UHiHiupoM I n pacuiMDHroioi 7 

[M(^eH^BOCTO»HK 14. HoiHUH* 15 06O3Ma- 

£? Vo^acuwewuft * Tpy6w rpy* ai* pac<J>HK- 
;tauHH>opaiflii 4 co unaiiroA ti m pacuiHpKTe- 
Jfci IJJLin ofoenieHUH aBU*c»kMM ■ nopwHe 
P^jirTOfc 5 ewnaiMCM c KaMa.iaMii 16: 
^0(£::Jlan.rtpktTH**WH uiTOKa 5 m nopum* 4 
- wSjTOfei> 4 c>igTpcMW yaaoTHHTc.ibHUC 3.ie*curM 17. 
I^I^SQianopaiReBaii ncuocTb 18 uti.niMjpa I c6- 
l^^wiiiiwa c fpytiMbm. a nojnopuiHeaax noxocrb 

c WTpyfiMux npo- 

ci^Ayiouiifv o6pa- 



19 



15 



;I9 4f pel Kana.iu 3 M 2 - 
:'• crpaHCTioM. 

: : .'rf-. ; yctpaftcTto pafioTaet 

-"B nopiutHb 4 »4a»,iMaaK>T uitok S h <Jmx- 
^■cifpyiOT erouiapaMH 9 b hhwh** naioateMMM. 

jo coBM$jLaeii|i4 uiapos 9 c xaabtieBot Mnaa 
^^•^^^^' ts ^ mmtmn noj/ipymateHMMft 

UITOK 5 'CBOHU BblCTYHOM tl BUjaB-IMUCf UW- 

pM 9 b KaibUca>H>*«;aiiaBK> 8 h rt* CIMWM 
flOpm^Nb 4 it*HKciipycrcM fltMoci',Te~it»HO uh.imma- 

pa 1 riprt wEWk* VVTpOMCTBif ft CKBaatMKV Tp>'- 

fai hc jatio.:**i«s>T' *M.iKocTbK> iuh ace ianav 
hrjo; MaxTtK^K»j. B. peiy.ibTaro vToro JU&ieitHe 
& iKunop^HrBod wmoctii 19 pacm u paBKo 

nup^ATT&T^^CKOVJy JiifUCHHIO laTpvGMOfO 
CTOlOa AH2K0CTK. flpM JUXTM*CHKH rjyOMMbf 

.ycTauoBHH v&'icTONMKa b ipyOu cOpacbiMm 
rp>3 J?, Kov-pbiH &.ia».iiTH;j»-T iutok 5 b nop- 
wtHL 4 Hpi: ftoM ho.ibufnaw KattaBxa IG 
lurc/Ka c<iBM«*:..a«7cii %• $;iKcaTQpaMH 9. BTa-*« 
KMBaevMv* ;;rf,-:HHjr.ovt i r nopmcHb 4. node 
sero nopmeHu 4 .icmctbhcm pasMocm aaa- 
.vkhm n n#cn'*pi:iFtfaoH 19 h Ha.inopuiMcaoft Id 
naTKTn\ utuHttipa 1 .lMMacen:* RBcpx c npo- 

TRfHBitHMf V paC!!))ipHTV.lM 7 «U»p*3 XROCTOBMX 

M. flopLjOML 4 i-r, ujTSttroA H m pacjJHpMXcr- 



as 



Iff 



„iom 7 ABMWyrca ao tc.\ nop. noKa *Axnat9 13 
we cweT o cexno 12 xaHa/ia 3. 3tmm .Aocrora-' 
eTCR HaAeMhoe- pajodmeHHr Tpy6Mor6 ^ aa-- 
rpy<JHoro npocTpaMcrea ;na e^yva'A :noBp€>cacv . 
mmh yn^OTHMT^hflblx Jmcmci^ob < 1 T^^^ic^^^tJw^^'j^ 
vntHapoM I k nbpmkHi' f it "Meja^Vb^ibH^S^ 

M 1UTOXOM 5. Ha BTOM SB KB H BaCTCil pa CISM - '" 

peMHC XBocTOBHKaJ4 c ynopOM ero j^ iwiHaap . 

I M VCTpoACTBoTnOAHMMam H3 CKB3)KMHU*\C i 

npoT h rii aa km c m paciUMpHTe^R 7 '/&p& r !ccT&\ : 
luyjocn MBCTb xboctobhkb 

npeivio/KeMMoe yctpoffCTBO 'iAU^yttthoiKii' ' 

paCUilipRCMUX XB0CT08MX0B B CKBB*HKaX H0> 

BOJiHT cner ynpoiueHMA TexKonorwM nyreai 
MClUloqCHMfl HCnOXbaOBBHHfl Ha3CMHblX hctoh> ; 
HHKO& jaBAeMKX. HBRpHMep U€MeHTHpOB04HfclX V 

arperaTuB* m noBUUieMMR ypoauit tpxnhkm 
aonacHocTM pa6or Ra ycrbe noaucHTb a^ex- 

THBHOCTb MSOaHUHM CKB35KHM, 



<t>opMy*a usoOpereHitR 

L yCTpoAcTBO &tn yCT3HOBKH paCUJNpXVMO* 

ro xBocroBHka a cxaa>XHrtc. BiumaiDuee.npH* 
COeAMfCHHfclft x xoaoRHe ipy6 mUMMAp U pa3- 

MeiueMHwfi b ero ooboctn nopmeHb co umvto« , ; 
8 Bepxueft Macni h pacuwpirr^tMhCo ^prraH^- 

rofi — B HMMCHCA MaCTH» OTMiHOKMHeeCn T€M. 

hto. c ueabio ynpoufiexNB t^xhcliotmh aaxpen- 

•ICM MH XBOCTOBMKa. UM.lMHJlp BbllKtflfCH C K3- 

Ha.Tawn xiff coo6uichm» no.tftopiUMC»RoA no.ioc- 
th c )BTpy6HbiM npocTpancTBov. a itopiueHb 

CHB6^(CM MeXBHMMOX XtH IpMKCaiUIH CIO B I1M- 

jWHjpe. 

2. ycrpoAcTBO no n I. urJuHwomett* tc*. 

MTO MCXaHviM ^HKCaitK • JWpUJHfl BbtffUUHeH B 

BMAtr nojuipyxKHCHHoro h occboh HanpaauleHMM 
uiTOxa c pa.iMa.ibiio iuubm^huhm uiapa^M, 
paAMeuKMMuv^ a xoibuesux npoTONxax nopui- 

KM M IIM.HMUpa. 

rf^lOSMMKM MM^pMaUHM. 

1. pHimjH* bo »HH*3Hne iipH. >xcneptK3e 

;. IlaxcHT CUIA Sf 3179168. ip. 166-14. 
otrvO.iMK. 196S. 

2. «()il Week*, i 17. .W II. c. 23—32 

(llpOT.-ITHflj. 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1], 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 
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A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf/cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 



3 



Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection]. Channel 3 is implemented in the form of seat 
1 2, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 17 are provided to make stem 5 and piston 4 leak tight. Cavity 18 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1. When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1 , distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 11, pp. 23-32 (prototype). 
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